Since the outbreaks of Monodon baculovirus (MBV) and White spot syndrome virus (WSSV) caused cata strophic losses in cultured tiger shrimp (Penaeus monodon) (Lightner et al., 1987, Lo and Kou 1998) , Tai wanese farmers switched to culture Pacific white shrimp (Litopenaeus vannamei) from 1994 and produced a vol ume of 8,500 metric tons in 1998. However, high mor talities of white shrimp juveniles exceeding 80% occurred within 3 days of disease onsets in late 1998 and early 1999. Similar disease outbreaks with the same magnitude of mortality happened in other localities in May and June 1999. As a result, white shrimp pro duction dropped sharply to as little as 10% of the early 1998 production level. It has been determined that Taura syndrome virus (TSV), a member of the picor naviridae which was first recognized in Ecuador in 1992 (Brock et al., 1995 , was respon sible for the epizootic outbreaks in cultured white shrimp in Taiwan (Tu et al., 1999, Yu and Song, 2000) .
It is still unclear how TSV was introduced into Taiwan. A probable cause of transmission of TSV is the shipments of post-larvae from epizootic regions since 1994. Likewise, brooders imported from Central American countries could have transmitted the pathogen to larvae propagated locally since 1995 . Frozen shrimp products have been imported from Central America for local consumption since 1995 despite Brock's comment (1997) that its importation should not be overlooked as a means of transmission of TSV (Lightner, 1995) . Historically, white shrimp larvae were first introduced into Taiwan from Panama for cul ture trial in 1981 while brooders were introduced again from Panama in 1985. Taiwan Fisheries Research  Institute successfully propagated and cultured the shrimp up to the third generation in a laboratory scale at those times (Liu et al., 1999) . Whether there was a similar syndrome present but that did not cause signifi cant losses hence did not attract attention at those times is not clear.
Previously, when gross signs of "shell disease" were found in cultured penaeid shrimp in Tai wan, they were usually attributed to vibriosis. Because Taura syndrome shares gross and histopathologic features with bacterial shell disease (e.g. black spot), it cannot be differentiated solely by gross or microscopic criteria . The possibility that TSV was pandemic cannot be excluded. We report here the genomic comparison of TSV coat protein of Taiwan, Mexico and Hawaii isolates in order to examine possible transmission origins of the virus.
Materials and Methods
In situ hybridization. Fig. 1 . In an in situ hybridization analysis using TSV-specific cDNA probes, the blue-black precipitate (arrow) appeared in the cuticular epithelium. Scale bar = 0.3 pm that the TSV that caused the disease outbreaks in Tai wan in late 1998 and early 1999 is similar to the Western hemisphere isolates. Bonami et al. (1997) Hasson et al. (1997) that TSV genomic RNA was easily degraded due to either fixative-induced acid hydrolysis and/or acidophilic endogenous ribonuclease activity. The possibility that TSV was an indigenous species in Taiwan is remote. A highly TSV-susceptible species particularly P. chinensis (Overstreet et al., 1997) had been introduced and cultured in Taiwan prior to known outbreaks but no Taura or similar syndrome was reported. Besides, based on the previous documents the diseased shrimp sampled before 1998 showed viral particles with bacilliform instead of icosahedral shape (Chen et al., 1989; Wang et al., 1995; Wang et al., 1997; Zhan and Wang, 1998; Wang and Chang, 2000) . Fur thermore, the timing of outbreak of Taura sydrome in Taiwan coincided with the large-scale importation of post-larvae, brooders, and frozen products of white shrimp. Therefore, we conclude that Taiwan isolate originated in the Western hemisphere.
Although the lo cal shrimp species, P. monodon and P. japonicus, are not susceptible to TS disease (Brock, 1997) , the resis tance of freshwater prawn Macrobrachium rosenbergii to the TS disease is not clear. The fact that P. chinensis, reared from Korean stock, can be experimentally infected with TSV illustrates that a virus from the western hemisphere could potentially infect commercially impor tant shrimp from Asia, if given the opportunity (Overstreet et al., 1997) . Urgent and strict quarantine is advised to prevent dissemination of TS to other areas in the Asia.
